orbit and sinuses impair the sense of smell by blocking the nasal passages rather than by neural involvement.
Testing of the sense of smell by neurosurgeons and neurologists is rarely carried out with the degree of thoroughness that would be desirable if it was a more major link in the chain of diagnosis. It is more important to detect the presence of neurological disturbance of olfaction than to estimate the degree. The detection of an abnormality, may be followed by a gamma scan, angiography, pneumoencephalography, or computerized axial tomography if it is available.
Olfactory hallucinations have for so long been related to the uncus that they are often referred to as uncinate fits. They may result from brain injury, tumours, abscesses or the effects of brain damage from anoxia, seizures, and other causes. However, hippocampal sclerosis is rarely associated with an olfactory aura, although it is a common finding in patients with temporal lobe seizures (Falconer & Taylor 1968 ). An olfactory aura was found in 50 % of patients with hamartomatous lesions of the type described by Cavanagh (Falconer & Cavanagh 1959) . However, an olfactory aura may occur when the amygdalum is sclerotic, and can even be found in association with spikes in the EEG recorded from the posterior temporal or inferior frontal regions. Epileptic activity in the anterior part of the temporal lobe should be studied with the aid of sphenoidal leads placed beneath the middle fossa, from which spikes may be recorded that are not visible in convexity tracings. One must remember that spike activity is most frequently seen around the margins of a lesion rather than within the lesion itself, so that it may not always be constantly in the same situation.
Operations are now being performed on the amygdala with stereotactic apparatus. Narabyashi et al. (1963) have used olfactory stimulation with ether as a means of evoking a response to confirm the situation of electrodes in the nucleus. However, an evoked response cannot be obtained in surface recordings of the EEG by this means.
The sense of smell is not affected by removal of the uncus and part of one amygdalum in the operation of anterior temporal lobectomy which is carried out for the treatment of epilepsy. This is because of the bilateral representation of the The survival value of olfactory perception is not great in our society and the sense of smell is seldom taken seriously, although a few leading olfactory symptoms are of diagnostic importance. I will first review the phenomenology of olfactory disturbances and then describe some clinical disorders which present to a psychiatrist or a neurologist.
Phenomenology ofOlfactory Disturbances Alteration in acuity: The perception of an odour may be influenced by a number of variables. Physiological variables include the concentration, chemistry, temperature and duration of presentation of the stimulus and certain genetic factors allowing odour discrimination at low levels. Hormonal balance and biochemical factors including hunger, are also of importance. Training probably does not reduce the threshold of acuity but simply allows better discrimination although immense olfactory sensitivity has been described in the blind, and in patients labelled with a diagnosis of hysteria. Most hyperosmia, however, may really be no more than a heightened emotional reaction to a smell rather than a reduced threshold.
Smell agnosias: Bickerstaff (1968) has observed that agnosias for smell and taste are doubtful entities but agnosia still seems a reasonable term to describe that condition in which a subject, while easily discriminating between two odours, fails to classify, contrast or identify them verbally even though recognition may be quite normal. Man's normal methods of orientation with regard to odours comprise an adjectival response, the adjective taken from another sense channel such as Chesterton's 'the brilliant smell of water, the brave smell of a stone', added to a metaphor indicating intensity such as 'heavy', 'strong' or 'light' and an emotional response which is only poorly communicable in verbal terms. To these may be added a further response which is a physical movement toward or away from the odorant which must therefore be regarded as a chemotropism. It can be hypothesized that chemical sensations motivate us but cannot be intellectualized. One may speculate whether a three-layered primitive archicortex may be insufficiently organized to allow intellectual analysis of the component qualities of a smell. Since those components cannot be identified except with a great deal of training, every smell tends to be unique for an individual, prohibiting exact classification perhaps as a result of a lack of cortical endowment and therefore man is normally partially 'smell blind'.
Perceptual errors: Parosmia may be taken to mean a subjective distortion of an olfactory perception. In this case, it is an illusion. The subjective distortion of all olfactory impressions which are then regarded as similar and foul include both a failure of differentiation and an abnormal emotional responsean illusion of emotional value. The appearance of an unusual odour perception in association with an otherwise normal smell sensation is a functional hallucination; while a continued or intermittent subjective sensation of an odour without an objective stimulus is an olfactory hallucination. Parosmia is best reserved to describe true illusions of smell. Such distortions have been described in schizophrenia in tertiary syphilis and, according to Zilstaff (1966) , in women of middle age without nasal or other disease. Illusions of emotional value may occur in temporal lobe epilepsy and in depressive states while functional hallucinations do not necessarily betoken underlying organic brain disease and are not typical of any psychiatric complaint either; they may in fact be normal.
One or two other less common olfactory sense disturbances also occur. Abnormal sense memories, like pseudo-hallucinations, cannot be evoked voluntarily and occur in people without structural or overt psychological disease, sometimes due to suggestion or in association with states of strong emotion. Conditioned reflexes to olfactory stimuli are easily produced and apart from acting as a method for testing odour perception or discrimination, they may engender olfactory phobias, some impairment of adaptive capacity leading to the production of aversive reactions. That odours can produce intense affective and consequent behavioural reactions is common knowledge, testified to by writers at least since Michel de Montaigne who commented that he had seen a man fly from the smell of apples rather than from a cannonade (de Mon-taigne 1580). Olfaction plays a part in certain forms of sexual and other fetishism and is a strong motivating force in those patients who have a potentially malodorous lesion such as a colostomy (Orbach et al. 1953 , Pryse-Phillips 1971 .
Finally, it is a matter of common experience that certain odours may re-evoke past memories in great detail, a phenomenon which although normal, is relevant in the production of abnormal conditioned responses to odours such as the olfactory phobias already described.
Common Psychiatric Presentations
The most important and one of the most common psychiatric presentations involving olfaction is the olfactory hallucination. The true hallucination is a subjective perception of an odour without an objective stimulus, while a pseudo-hallucination is similar but lacks concrete reality and that character of objectivity produced by true hallucinations although it is full, detailed and cannot be altered or evoked voluntarily. Patients often retain insight into their abnormality.
A huge range of odours may be hallucinated and most of these are foul. It is possible to divide all olfactory hallucinations between two classes. In the first, the smell is of the patient himself and is believed by him to come from some part of his body such as intestinal wind, the odour of sweat, &c. These are intrinsic hallucinations. All external odours such as chemicals or the odours of other people or animals or any smell put on to the patient as he thinks by some agency are extrinsic hallucinations. A characteristic of the perception is that it does not fatigue and continues on for hours, days, or months. Intrinsic hallucinations are usually dominant symptoms while the extrinsic ones are seldom of great importance in the patient's mind. The actual perception of the smell is rarely continuous in patients with structural or organic brain disease while in depression and purely psychological diseases it is almost continuous. The effects of circumstance and the presence or absence of other people is another factor which often has a marked effect on the strength of the intrinsic hallucination.
The reactions of patients number but three. In the minimal reaction, they hardly complain about the smell at all and take no active steps to remove it nor to guard themselves from it. The reasonable reaction is that of patients who do take steps to remove the smells whatever they think their source to be; typical reactions are to petition the police or neighbours to stop sending the gas, to block up the chimneys, or to hide their food. The contrite reaction is that of those self-abasing, embarrassed and sensitive people who believe that they stink and thereby offend others. Fre-quent washing, social withdrawal and sensitive misinterpretations of the environment with ideas of reference are usually reported in combination.
The clinical setting of the illness ranges across the whole spectrum of psychiatric disease but the vast majority in a series of 137 patients reported by me (Pryse-Phillips 1970) fell into one of 4 categories.
Among the schizophrenic patients abnormal smell perceptions were seldom dominant and there were always front-rank symptoms and signs of schizophrenia to be found. The hallucinations were usually extrinsic, interpreted as poisonous vapours, smells of holiness, or the odour of, for example, interplanetary visitors and they gave rise to the minimal or reasonable reactions. Depressive features were not found. Patients with temporal-lobe epilepsy always had extrinsic odours, usually unpleasant and linked by the patient with the epileptic symptoms which followed the perception of smell. The patient's social and working abilifies tend to be greatly reduced because of symptoms other than the odour, for having some insight into the nature of their abnormality they tended not to react to it in any way.
These reactions may, however, be contrasted with those of the third category of patients who suffered from 'the Olfactory Reference Syndrome' (ORS). This is a clinical entity basically akin to depressive illness but quite unlike schizophrenia. Among the 36 patients studied under this heading, the mean age onset was 25 years; 78 % were males and two-thirds were able to continue full-time work. All social classes were represented. Only one in ten had had any psychiatric care in the past although half had been referred to general physicians, dermatologists, neurologists, or ear, nose and throat specialists on account of their smell symptoms which were almost always dominant, comprising an intrinsic hallucination of a foul personal body odour. The patient thought that he stank and often felt that the smell came from his nose, armpits, pubis, feet, or from the whole of his body or his guts. He smelled the odour himself and thought that he could see in the people around him evidence that they could smell it too. His reaction was typical and comprised the use of deodorants, frequent washing, changing clothes and withdrawal from social and work situations. The symptom was dominant over all others and was accompanied by minor depressive symptoms although hardly ever by evidence to warrant a diagnosis of schizophrenia. This contrite reaction based upon an intrinsic olfactory hallucination and in the absence of primary schizophrenic or depressive symptoms is a recurrent clinical entity which may well be based upon the same pathophysiological abnormality as depressive illness. Of the 50 patients with depression and olfactory hallucinations studied, 35 had intrinsic hallucinations and demonstrated exactly the same contrite reaction. The difference then, between the patients with depressive illness and the ORS resides in the younger age and the absence of overt or severe depressive symptoms in the latter group.
The personality attributes of those patients with the ORS are similar to those who complain of abnormally shaped noses and who so frequently demand rhinoplasty when one can detect no abnormality of nasal appearance. They are sensitive, self critical and obsessional, corresponding to the 'sensitive beziehungswahn' of Kretschmer.
Recognition of the ORS is important since it responds in the absence of typical depressive symptoms or even complaints of unhappiness to the usual drug therapy for depressive illness. If it is not so treated, then it may be a lethal disease, culminating in suicide.
Disorders of the olfactory sense therefore may occur with a number of abnormal psychological states. The most important presentation is the olfactory hallucination which can be analysed with reference to its supposed nature (intrinsic or extrinsic), its dominance among the patients' complaints, the presence or absence of typical symptoms of schizophrenia or of depression and the patients' minimal, reasonable or contrite reactions. Olfactory hallucinations are almost unique in that their careful analysis, even in isolation, may allow one to ascribe to the patient one of four clinical diagnoses with a fair degree of confidence. Since at least three of these are treatable and two may lead to suicide if unrecognized, analysis is not just a task for impotent phenomenologists but is a vital function of any physician who sees patients complaining of disorders of the sense of smell.
